The object of this paper is to describe the preparation of various kinds of sensitized red cells and their reactions with available specific antisera.
Materials and Methods
General methods are as previously described (Stratton and Renton, 1958) . RED CELLS These are collected in acid citrate dextrose solution or in disodium EDTA solution (final concentration 0-01M) and subsequently washed four times in normal saline before use.
LOW IONIC STRENGTH BUFFER FOR ONE LITRE
(SVB) (RAPP AND BORSOS, 1963) 97-22 g sucrose 1-019 g sodium barbitone 0-0167 g calcium chloride 0-017 g magnesium chloride Adjust to pH 7-4 with NHCI.
CRUDE CI PREPARATION (STRATTON AND RAWLINSON, 1965a) Freshly collected serum which contains no atypical antibodies is centrifuged for 18 hours at 100 000 g at 4°C. The supematant solution is carefully removed and the remaining pellet dissolved in 1/10 the original volume of veronal buffer, pH 7-4, containing Ca++ and Mg++.
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ANTISERA
Anti-IgG, anti-IgM, and anti-IgA, together with anti-C, were prepared as previously described (Stratton, Gunson, and Rawlinson, 1962; Stratton, Rawlinson, Chapman, Pengelly, and Jennings, 1972) .
Anti-,81a was made from anti-Pic, the latter prepared as previously described (Stratton, 1966) . Such antisera, prepared by the injection into animals of zymosan-coated particles, often appear to be mixtures of anti-lia and anti-a2D, and the anti-ax2D component may be of low titre and can be removed by the addition of purified a2D protein (vide infra). Such anti-fla antisera then give a single line in the fla position with aged serum. Anti-fla antiserum was also prepared as previously described (Stratton, 1966) . Care must be taken to ensure that such antisera do not contain an anti-cx2D component.
Anti-a2D antiserum was prepared in two ways. First, by the neutralization of unwanted components from a general anti-C reagent that contained anti-fla, anti-pile, and anti-a2D. Neutralization was effected by the use of an R4 reagent heated at 60°C for one hour; this treatment is known to destroy cx2D component (West, Davis, Forristal, Herbst, and Spitzer, 1966 ). An anti-a2D serum was kindly provided by Dr K. Pondman of Amsterdam and this gave a line of identity with our antiserum. Secondly, antisera were produced by the injection into rabbits of a partially purified preparation of a2D prepared by ultrafiltration of aged serum on Sephadex G-200 followed by chromatography on 359 DEAE cellulose and PVC block electrophoresis. Such an antiserum contained, in addition to antia2D, anti-albumin and other minor components. These unwanted components were neutralized by the addition of albumin solution, previously heated at 60°C for 10 hours. The ct2D preparations were also used for the neutralization of antisera referred to above. The anti-C5 used in this paper was kindly given by Dr Experiments similar to those described by Stratton et al (1962) and Stratton, Smith, and Rawlinson (1968) Table IV compares the strength of results with anti-yG, given for example EK made with different proportions of antiserum to cells and the results obtained with anti-C after they have been treated with C. This shows, in contrast to ELes (table II) , that it is possible to prepare sensitized cells EK using a C'-fixing anti-Kell where the antibody can be detected but which do not fix detectable amounts of complement.
It is easy to prepare red cells sensitized with yG anti-D which give an extremely high titre with anti-yG reagent in the antiglobulin test, but it is useful to have more feebly sensitized cells in the test panel, since these tend to give a prozone effect and it is important to be sure that the anti-yG reagent does not miss weakly sensitized cells at the dilution one is using. In view of the difficulties sometimes encountered in detecting cells sensitized with certain examples of yG anti-Fya or anti-Jka antibodies, they may (with advantage) be included as test cells.
Cells coated with yA antibody Gamma A blood group antibodies are very uncommon. Rockey and Kunkel (1962) described an anti-AyA antibody, and in our experience yA anti-A antibodies are more likely to occur in hyperimmunized individuals. Group A cells, treated with yA antibodies, have been used by us as a source of test cells but are not very satisfactory owing to the fact that they tend to agglutinate spontaneously in saline.
Engelfriet, von dem Borne, von dem Giessen, Beckers, and van Loghem (1968) and Stratton et al (1972) have described cases of acquired haemolytic anaemia in which the patients' cells were coated with yA antibody and yA anti-e antibody was found in the serum, and although in the latter case the titre of an anti-e antibody was low it did permit the preparation of yA-sensitized cells. Worlledge and Blajchman (1972) (TABLE V) Preparation of cells coated with complement These are usually made using the low ionic strength method. Mollison and Polley (1964) and Stratton and Rawlinson (1965b) followed by the addition of heated human serum (table V) .
CELLS COATED WITH c3
C3 is glc globulin, described by Muller-Eberhard, Dalmasso, and Calcott (1966) and bears a number of antigenic determinants as described by West et al (1966) . Bokisch, Muller-Eberhard, and Cochrane (1969) showed that C3 has a fragment, C3a, which acts as an anaphylatoxin and C3b, which itself can be cleft by enzymic action into two antigenically distinct pieces, C3c corresponding to f1a and C3d corresponding to a2D.
Cells coated with C3 alone are difficult to prepare. Jenkins, Christenson, and Engles (1966) , showed that postacid lysis PNH cells were agglutinated by anti-1,B alone and previously we had used such test cells, carefully prepared with repeated passages through acidified serum, to give the strongest possible result. However, the cells were never very strongly agglutinated. Other methods of preparing cells coated with C3 have been tried. Methods have been employed of activating the alternate pathway in the presence of red cells (Gotze and MullerEberhard, 1971 ), for example, by the addition of inulin or cobra venom to serum. We have also tried the methods described by Abramson, Alper, Lachmann, Rosen, and Jandle (1971) . Nicol and Lachmann (1973) have also described an alternative method of making such cells. We have come to the conclusion that treatment of a serum-cell mixture with inulin produces cells coated with C'3 suitable for our purpose.
Ten ml of fresh normal serum (average pH 7-8) and 0-5 ml of 10% washed group 0 cells are warmed to 37'C and mixed together. After five minutes, 0-3 ml of a 5 % suspension of inulin in saline is added and the mixture is incubated for a further five minutes at 37°C. The cells are then washed in the usual way. 
Discussion
In this paper the preparation of different kinds of sensitized cells has been described. They have been sensitized with an antibody of known immunoglobulin character which may, or may not fix complement; we used to judge the anticomplement activity of antiglobulin sera by the difference in reaction using these two kinds ofcells. More recently, we have prepared cells coated with individual complement components in the absence of detectable antibody, which has added to the value of the test cell series. If a particular kind of sensitized cell could not be prepared in the laboratory we have used cells obtained from clinical cases where it was thought that the nature of the proteins on the cell surface was known, eg, cells from acquired haemolytic anaemia coated with yA globulin. These cells can be preserved in the frozen state.
The notation for complement-coated cells, particularly in this paper, eg, EC, EC4, EC3, is for convenience only, and, as the cells have not been tested with a full range of anticomplement antisera, it is always possible that on the cell surface of any cell described there is some minor component which has not been detected. Nevertheless, we feel that these cells do comprise a useful series of test cells if they are considered in relation to the antisera with which they have been tested, and that useful distinctions can be made using them; for example, they can be used with multipurpose antiglobulin sera to gain a knowledge of the individual component antibodies and their respective strengths. They can also be used for comparative purposes in the antiglobulin test when the nature of the immunoglobulin or complement component on a cell sample is being considered.
An alternative way of preparing a test cell series is by coupling proteins to the red cell surface and this has been used by other workers. We have employed this technique and it is a very useful method but the proteins have to be very pure and this is not always easy to achieve. We have rather concentrated on methods of preparation of sensitized cells which are relatively easy to prepare.
With regard to the particular kinds of test cells employed, those coated with yM globulin have always presented a problem because many antibodies of this immunoglobulin type are well known to be strong saline agglutinins. Anti-Lewis antibodies have been chosen because certain examples of them appear to be able to coat the cells at 37°C to such an extent that they will support agglutination Anti-yM and anti-yA often vary in their ability to agglutinate yM-or yA-coated red cells, and anti-yM is probably the least useful constituent of antiglobulin sera because most of the antibodies which can be detected by the use of anti-yM are also complement fixing.
The work of Dacie, Crookston, and Christenson, as long ago as 1957, showed that in the presence of potentially haemolytic cold auto-and isoantibodies complement was bound to red cells and detectable by the antiglobulin test. They further suggested that cold antibodies probably did not exist in a demonstrably incomplete form, and that the agglutination by antiglobulin serum of erythrocytes exposed to these antibodies was due to interaction between antiglobulin serum and absorbed complement.
Thus, cells treated with highly purified anti-I antibody at low temperature in the presence of fresh serum will result in the fixation of complement and the coating of the cells with complement components. When such cells are warmed to 370C Harboe (1964) showed that anti-I leaves the cells completely, and we have demonstrated also that when this occurs Cl also leaves the cells leaving C4 and later components on the cell surface. It seems likely that a similar process occurs when cells are treated with fresh serum at low ionic strength. Immunoglobulin material becomes coated on the cell surface and fixes complement at low ionic strength but this and Cl elute at normal ionic strength leaving certain C components on the cell surface. If, during the preparation of these cells, the incubation times are too long, all the immunoglobulin material may not be eluted from the cells at normal ionic strength.
To prepare cells coated with C4, cold incomplete anti-H has often been used as a source of antibody if it can be referred to as such. However, this is not entirely satisfactory and these cells, even when most carefully prepared, may be agglutinated by other antisera. We prefer, therefore, the low ionic strength method of preparing EC4 although it does require an intermediate step involving the use of a crude Cl preparation.
More difficult to prepare are cells coated with C3. Engelfreit et al (1970) , however, in their observations showed that cells from cold acquired haemolytic anaemia agglutinated by anti-a2D alone and provided such cells are carefully collected (table VIII) they form good test cells; or they might be prepared in the laboratory (table X). Some cell samples may be positive with anti-C5 (Kerr, Dalmasso, and Kaplan, 1971 ) and our observations confirm this, also with antibodies against later C components. Since anti-a2D is an important component of anticomplement antisera and must be present in order to detect such cells, these are obviously very useful test cells. On the other hand, our work does lead us to believe that excessive concentration of anti-cx2D may result in false positive results (Stratton and Rawlinson, to (Tamura and Nelson, 1967; Ruddy and Austen, 1965; Lachmann and Muller-Eberhard, 1968 ).
The disappearance of C4 from cells has been referred to by Engelfriet, von dem Borne, Beckers, Reynierse, and van Loghem (1972) and we have studied the phenomenon in vitro and illustrated it in this paper, but it seems to us that an inactivator may be present in serum which inactivates C4 and is different from the C3b inactivator (Stratton and Rawlinson, to be published), although in this case we have not been able to detect to date any remnants of C4 on the cells.
We have described cells apparently coated with C3b alone. The critical factors in producing such cells appear to be having a large volume of serum to cells, and leaving this mixture, together with inulin, for only a very short time at 37°C. We found, too, that some sera appeared to be more effective than others in producing suitably coated cells and, therefore, a fairly large serum pool probably gives the best chance of success.
In all antiglobulin tests, care must be taken to make sure that all variables are carefully controlled; for example, the manner in which the cells are collected, the length of time they are stored after collection in a particular medium, or as clotted cells, the technique of the antiglobulin test that is employed, and the method of preparation of the sensitized cells before the indirect test. All these can have an effect on the final outcome. Particularly troublesome are false positive results occurring with anticomplement antiglobulin sera and there are many reasons for these, some not yet fully understood; all these problems will be discussed in subsequent publications.
